A novel family of intrinsic chloramphenicol acetyltransferase CATC in Vibrio parahaemolyticus: Naturally occurring variants reveal diverse resistance levels against chloramphenicol.
Intrinsic resistance of bacteria to antibiotics plays an increasingly significant role in antibiotic resistance. However, the breadth of intrinsic resistance has not been fully elucidated. Here we identified a novel class of chloramphenicol acetyltransferase (type C CAT or CATC) in Vibrio parahaemolyticus and its closely related species V. alginolyticus, V. antiquarius, and V. diabolicus. The catC genes encoding the CATC clade are distributed among the four Vibrio species and are consistently found in the same conserved genomic regions. Based on their prevalence, these genes are considered to be intrinsic in V. parahaemolyticus, V. alginolyticus, V. antiquarius, and V. diabolicus. We also demonstrated that naturally occurring variants of CATC can confer diverse resistance levels against chloramphenicol in Escherichia coli. Furthermore, the enzyme kinetics of CATC variant proteins supported the diversity of their resistance phenotypes. This work provides insights into the distribution and resistance phenotypes of a novel class of intrinsic resistance genes in bacteria.